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CLAIM AMENDMENTS 



1. (Currently Amended) A low power transmitter comprises: 

a signal generator operably coupled to generate a signal to represent data based on a first 
aspect of a transmission protocol , wherein the signal generator includes: 

a symbol ge nerator operably cou pled to produce agnhpjs that represent the data in 
a frequency domain based on t he first asp ect 0 f the transmission protocol: 

a frequency-to-lime conversion module ooer ablv counted tn convert the symbol* 
into a time d omain sig nal; and 

a filtering module operably coupled to filter the tiW do main sipnal tn produce the 
signal, wherein the transmissi on protocol includes ai least one of: orthogonal 
frequency division multiplexing fQFDMl binary phase shift keying fBPSK) , 
.quadrature phase shift keying (OPSKY qnad raftire amplitude modulation (OAMl 
and discrete multi-tone CDMTV 

a signal partitioning module operably coupled to partition the. signal based on peak-to- 
average ratio of the signal to produce a plurality of signal partition s, wherein the signal 
partitioning module includes: 

a signal slicing module ooerablv cou pled to produce the plurality of signal 
partitions based on magnitude of the signal, wherein the signal slicing module 
slices the signal at a first level to produce a first signal partition of the plurality of 
sig nal partitions, and wherein the signal slicing module slices the signal between 
the first level and a second level to produce a second signal partition of the 
plurality o f signal partitions : 
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a signal processing module operably coupled to process each of the plurality of signal 
partitions based on a second aspect of the. transmission protocol to produce a plurality of 
processed signal partitions , wherein the signal processing module includes: 

a first digital to analog converter np ar ablv coupled to convert the first sig nal 
partition into a first analog signal; 

as econd digital to analog converter operablv c o upled to convert, the second sig nal 
partition into a second analog signal- 

a first RF vip-conversion section oncrahlv co u pled u, cnnvert the first anafng 
signal into a first RF signal: and 

a second RF up-convereion section oncrahly r. Q UD l e d u. convert the second annlng , 
signal into a second RF signal : 

a plurality of amplifiers, wherein each of the plurality of the amplifiers amplifies a 
corresponding one of the plurality of processed signal partitions to produce a plurality of 
amplified signal partitions; and 

a transmitting module operably coupled to transmit the plurality of amplified signal 
partitions as a composite amplified signal. 

2. (cancelled) 

3, (Currently Amended) The low power transmitter of claim wherein the transmitting 
module comprises: 



a summing module operably coupled to sum the plurality of amplified signal partitions to 
produce a transmission signal: and 
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an antenna operably coupled to transmit; as the composite amplified signal, the 
transmission signal. 

4. (Currently Amended) The low power transmitter of claim I 2, wherein the transmitting 
module comprises: 

a plurality of antennas that correspondingly transmits the plurality of amplified signal 
partitions such that, when transmitted, the plurality of amplified signal partitions sum 
together in air to produce the composite amplified signal. 

5. (cancelled) 

6. (Currently Amended) The low power transmitter of claim 1 $, wherein: 

the first signal partition including an in-phase (I) component and a quadrature (Q) 
component; 

the second signal partition including an I component and a Q component; 
the first digital to analog con verter including: 

a first I digital to analog conversion module operably coupled to convert the I 
component of the first signal partition into an I component of the first analog 
signal; 

a first Q digital to analog conversion module operably coupled to convert the Q 
component of the first signal partition into a Q component of the first analog 
signal; 

the second digital to analog converter including: 
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a second I digital to analog conversion module operably coupled to convert the I 
component of the second signal partition into an I component uf the second 
analog signal; 

a second Q digital to analog conversion module upcrably coupled to convert the Q 
component of the second signal partition into a Q component of the second analog 
signal. 

7. (Currently Amended) The low powci - transmittor of claim 2, whoTcin: 
A low power transmitter comprises: 

a signal generator operably couple d to generate a signal to represent data based on a first 
aspect of otrongrnission protoco l, wherein the signal generator includes: 

a symbol genera tor operably coupled to produce symbols that rep resen t the data in 
a frequency domain base d on the first aspect of the transmission protocol: 

a frequency-to-time conversion module oper ably coupled to convert the svmhnk 
into a time domain si gnal, and 

a filtering module operably coupled to filter the time Hnm ain signal to produce the 
signal, wherein the transmission protoc ol includes at least one of: orthogonal 
frequency division multi plexing fOFDMl binary phas e shi ft keying fBPSKV 
quadrature phase shift keying fOPSKl quadrature amplitude modulation (QAM) , 
and dtscxrtc multi-tone (DMT); 

a signal partitioning module operably coupled to partition the signal based on peak-to- 
average ratio uf the signal to produce a plurality of sig nal partition^ wherein th* signal 
partitioning module including: 
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a signal slicing module operably coupled to produce the plurality of signal 
partitions hasfid on magnitude of the signal, wherein the signal slicing module 
slices the signal at a first level to produce a first signal partition of the plurality of 
signal partitions, and wherein the signal slicing module slices the signal between 
the first level and a second level to produce a sewud signal partition of the 
plurality of signal partitions; 

a first uj^convertijig mixing module operably coupled to mix the first signal 
partition with a first reference frequency to produce a first mixed signal partition; 

a second up-converting mixing module upcrably coupled to mix the second signal 
partition with a second reference frequency to produce a second mixed signal 
partition; 

a signal processing mo dule operably counted to process each of the plurality of signal 
partitions based on a second asp ect of the transmission protocol to produce a plurality of 
processed signal partitions, wherein the signal processing module including: 

a summing module operably coupled to sum the first and second mixed signal 
partitions to produce a sunuued partitioned signal; 

a digital to analog converter operably coupled to convert the summed partitioned 
signal into an analog signal; 

an RF up-conversion section operably coupled to convert the analog signal into an 
RF signal; 

a first down-conversion mixing module operably coupled to mix the RF signal 
with the first reference frequency to produce a first processed signal partition of 
the plurality of processed signal partitions; and 
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a second down-conversion mixing module operably coupled to mix the RF signal 
with the second reference frequency to produce a second processed signal 
partition of the plurality of processed signal partitions; 

a plurality of amplifiers, wherein ea ch of die plurality of the amplifiers amp lify a 
corresponding one of the plurality of n m cesscd signal partitions tn produce a p lurality, "f 
amplified signal partitions: and 

a transmitting module pperablv coupled t o transmit the plurality nf amnlifipd signal 
partitions as a composite amplified signal . 

8. (Currently Amended) The low power transmitter of claim 1, wherein: 
A low p ower transmitter com prises- 

a signal R enerator operably coupled to generate a signa l to represent data based on a fW 
aspect of ati-ansmissioii uroUwoL wherein thr. signal generator including: 



a symbol generator operably coupled to produce symbols that represent the data 
a frequency domain based on the first aspect of the transmission protocol; 



in 



a signal partitioning module pperablv co u pled to partition the signal hased on neak-tn- 
avcrafte ratio of (he signal to produce a p l u r ality of signal partitions, wher ein the signal 
partitioning module including: 

a channel separator operably coupled to divide channels of the symbols into a 
plurality of sub-channels of symbols for each of the channels; 

a _gjguaj processing module operably coupled to process e a ch of the p lu rality of signal 
partitions based on a second aspect of the transmission protocol to p roduce a nluralitv nf 
processed signal partitions, wherein the signal processing module including: 
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a plurality of frequency-to-time conversion modules that correspondingly convert 
the symbols of each of the plurality of sub-channels into a plurality of time 
domain signal partitions; 



a plurality of filtering modules that correspondingly filter the plurality of time 
domain signal partitions to produce a plurality of filtered signal partitions; 

a plurality of digital to analog converters that correspondingly convert the 
plurality of filtered signal partitions into a plurality of analog signals; and 

a plurality of RF up-conversion sections that correspondingly convert the plurality 
of analog signals into a plurality of RF signals as the plurality of processed signal 
partitions^ 

a jjurality of amplifiers, wherein each o f the plurality of the amp li fiers amplifies a 
corresponding, one of the plurality of processed signal p artitions to produce a p lurality 
amplified signal partitions: and 



S transmitting module operably coupled to transmit ( h e plurality of amplified signal 
partitions as a composit e amp lified siVnal 

9. (Previously Amended) The low power transmitter of claim 1, wherein each of the 
plurality of amplifiers comprises: 

a Class A power amplifier having a selected uutput impedance. 

1 0. (Previously Amended) A low power transmitter comprises: 

a signal generator operably coupled to generate a signal to represent data based on an 
aspect of a transmission protocol; 
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a digital to analog converter operahly coupled to convert the signal into aii analog signal; 

a radio frequency (RF) up-conversion section operably coupled to up-convert frequency 
of the analog signal to produce an RF signal; 

a plurality of amplifiers operably coupled to amplify the RF signal based on gating 
signals; and 

a gating signal module operably coupled to produce the gating signals based on 
magnitude of at least one of: the signal, the analog signal, and the RF signal such that the 
gating signal module enables one or more of the plurality of ampli fiers to amplify the RF 
signal, wherein the gating signal module includes: 

a comparator module operably coupled to compare the signal or the analog signal 
with at least one magnitude threshold to produce at least one indication of 
magnitude of the signal; and 

a biasing circuit that biases the plurality of amplifiers based on the at least one 
indication of the magnitude of the signal. 



11. (Cancelled) 

12. (Cancelled) 

13. (Cancelled) 

M. (Previously Amended) The low power transmitter of claim 10 further comprises: 
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a summing module operably coupled to sum outputs of the plurality of amplifiers to 
produce a transmission signal; and 

an antenna operably coupled to transmit, as a radio frequency signal, the transmission 
signal. 

15. (Previously Amended) The low power transmitter of claim 10 further comprises: 

a plurality of antennas that correspondingly transmits outputs of the plurality of 
amplifiers such that, when transmitted, the outputs of the plurality of amplifiere sum 
together in air to produce a composite RF signal. 

16. (Currently Amended) A method for low power transmissions, the method comprises: 

generating a signal to represent data based on a first aspect of a transmission protocol; 

partitioning the signal based on peak-to- average ratio of the signal to produce a plurality 
of signal partition s, wherein the partitioning includes: 

slicing the signal at a fust level to produc e a first signal partition of the plurality 
of signal partitions; 

slicina die signal between the first level and a second level to nroduce a secnnH 
signal partition of the plurali ty of signal partitions- 

processing each of the plurality of signal partitions based on a second aspect of the 
transmission protocol to produce a plurality of processed signal partitions , wherein the 
processing includes: 

converting the first sign al partition into a first ana In? signal: 
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converting the second sig nal partition into a second analog sig nal; 

up-converting the first anal og signal into a first RF signal: and 

up-converting the sec ond analog signal into a second RF sig nal; and 

providing the plurality of processed signal partitions to a plurality of amplifiers such that 
each of the plurality of the amplifiers amplifies a corresponding one of the plurality of 
processed signal partitions. 

17. (Previously Amended) The method of claim 1<5, wherein the generating the signal 
further comprises: 

producing symbols that represent the data in a frequency domain based on the first aspect 
of the transmissi on protocol; 

frequency-to-timc converting the symbols into a time domain signal; and 

filtering the time domain signal to produce the signal, wherein the transmission protocol 
includes at least one of: orthogonal frequency division multiplexing (OFDM), binary 
phase shift keying (BPSK), quadrature phase shift keying (QPSK), quadrature amplitude 
modulation (QAM), and discrete multi-tone (DMT). 

18* (cancelled) 

19. (Currently Amended) The method of claim 16 4# further comprises: 

converting an I component of the first signal partition into an I component of the first 
analog signal, 
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converting a Q component of the first signal partition into a Q component of the first 
analog signal: 

converting an I component of the second signal partition into an I component of the 
second analog signal; and 

converting a Q component of the second signal partition into a Q component of the 
second analog signal. 

20. (Currently amended) £ he method of claim 17 furth e r compriac:* 
A method for low power t ransmissions, the method comprises: 

Kenerating a signal to represent data based on a first as pect of a transmission protocol- 

partitioning the signal based on peak-to-average r a tio of the gjgnaj to produce a p lurality 
of signal partitions, w herein the partitioning includes the signal by: 

slicing the signal at a first level to produce a first signal partition of the plurality 
of signal partitions; 

slicing the signal between the first level and a second level to produce a second 
signal partition of the plurality of signal partitions; 

up-conversion mixing the first signal partition with a first reference frequency to 
produce a first mixed signal partition; 

up-conversion mixing the second signal partition with a second reference 
frequency to produce a second mixed signal partition; 
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processing each of the plurality of sign al partitions based on a second aspect of the 
transmission protocol to produce a plurality of processed signal p ar titions, wherein the 
processing includes the signal by : 

summing the first and oecond mixed signal partitions to produce a summed 
partitioned signal; 

converting the summed partitioned signal into an analog signal; 
RF up-converting the analog signal into an RF signal : 

down^conversiou mixing the RF signal with the first reference frequency to 
produce a first processed signal partition of the plurality of processed signal 
partitions; and 

down-conversion mixing the RF signal with the second reference frequency to 
produce a second processed signal partition of the plurality of processed signal 
partitions ; and 

providing the plu rality of proces sed signal partitions Lu a plurality of amplifiers such that 
each of the plurality of the amplifier s amplifies a corresponding one of the nlural itv of 
processed signal partitions. 

2 1 . (Currently Amended) gfa e - mothod of claim 16 farther comprises 
A method for low puwer transmissions, the method comprises: 

generating a signal to represent data ba sed on a first aspect of a transmission protocol, 
wherein the generating includes tho signal by : 
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producing symbols that represent the data in a frequency domain based on the 
first aspect of the transmission protocol; 

partitioning the signal based on peak-to-a v erage ratio of the signal to nroducc a plurality 
Of signal partitions, wherein the part itmning includes tfee-sign&l by: 

dividing channels of the symbols into a plurality of sub-channels of symbols for 
each of the channels; 

processing each of the plurality of sign a l partitions hased on a serond aspect nf th« 
transmission Protocol to produce a plurality of pro cessed signal partitions, wherein th» 
processing includes the- sigruu - by : 

correspondingly converting the symbols of eoch of the plurality of sub-channels 
into a plurality of time domain signal partitions; 

correspondingly filtering the plurality of time domain signal partitions to produce 
a plurality of fi ltered signal partitions; 

correspondingly converting the plurality of filtered signal partitions into a 
plurality of analog signals; and 

correspondingly converting the plurality of analog signals into a plurality of RF 
signals as the plurality of processed signal partition s; and 

providing the plurality of processed signal partitions ty a plurality of amplifiers mieh that 
each of the plurality of the amplifiers ampli fies a corresponding one of the plurality of 
processed signal partitions . 

22. (Currently Amended) An apparatus for low power transmissions, the apparatus 
comprises: 



PAGE 15129 ' RCVD AT 11/112006 12:34:55 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF</44 ' ONIS:2738300 * CSID:9724632078 * DURATION (mm-ss):07-24 



11/01/2086 12:34 9724632078 BADKINS PAGE 

15 

a processing module; and 

a memory operably coupled to the processing module, wherein the memory includes 
operational instructions that cou3c the processing module to: 

generate a signal to represent data based on a first aspect of a transmission protocol ; 

partition the signal based on peak-to-average ratio of the signal to produce a plurality of 
signal partitions , wherein the portioning includes : 

Slicing the signal at a first level to nrod uce a first signal partition of the p lurality 
of signal parti tions; 

slicing the signal between the first, leve.l and a second level to nrnduce a second 
signal partition of the plurality of signal p artitions- 

process each of the plurality of signal partitions based on a second aspect of the 
transmission protocol to produce a plurality of processed signal partition s, wherein the 
processing includes : 

converting the first sign al partition into a first analog signal: 
converting the second signal partiti on into a second analog s ignal- 
up-converting the first analog signal i nto a first RF signal: and 
up-converting the seco nd analog signal into a second RF signal : and 
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provide the plurality of processed signal partitions to a plurality of amplifiers such that 
each of the plurality of the amplifiers amplifies a corresponding one of the plurality of 
processed signal partitions. 

23. (Previously Amended) The apparatus uf claim 22, wherein the memory further 
comprises operational instructions that cause the processing module to generate the signal 
by: 

producing symbols that represent the data in a frequency domain based on the First aspect 
of the transmission protocol: 

frequency-to-time converting the symbols into a time domain signal; and 

filtering the time domain signal to produce the signal, wherein the transmission protocol 
includes at least one of: orthogonal frequency division multiplexing (OFDM), binary 
phase shift keying (BPSK), quadrature phase shift keying (QPSK), quadrature amplitude 
modulation (QAM), and discrete multi-tone (DMT). 

24. (Cancelled) 

25. (Currently Amended) The apparatus of claim 22 24, wherein the memory further 
comprises operational instructions that cause the processing module to: 

convert an I component of the first signal partition into an r component of the first analog 
signal; 

convert a Q component of the first signal partition into a Q component of the ftrst analog 
signal; 

convert an I component of the second signal partition into an I component of the second 
analog signal; and 
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convert a Q component of the gecond signal partition inLo a Q component of the second 
analog signal. 

26. (Currently Amended) The apparatus uf ukim 23, whorcin the memory turtU iu 
compris es op e rational instructions that cause the procoooing module te r 

An apparatus for low power transmissions, the apparatus comprises: 

a processing module: and 

a memory operably coupled to the processing module, wherei n the memory includes 



operational instructions that cause the processing module to; 

generate a signal to represent data base d on a first aspect of a transmission nrntnr.nl- 

partition the signal based on peak- to-average ratio of the signal to produce a p lurality of 
signal partitions, wherein the portioning includes : 

slicing Hie signal at a first level to produce a first signal partition of the plurality 
of signal partitions; 

slicing the signal between the first level and a second level to produce a second 
signal partition of the plurality of signal partitions; 

up-conversion mixing the first signal partition with a first reference frequency to 
produce a first mixed signal partition; 

up-conversion mixing the second signal partition with a second reference 
frequency to produce a second mixed signal partition; 
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process each of the plurality of signal partitions based on a second aspect of the 
transmission protocol to produc e a plurality of processed signal partitions, wherein the 
processing includes : 

summing the fust and second mixed signal partitions to produce a summed 
partitioned signal; 

converting the summed partitioned signal into an analog signal; 
RF up-converting the analog signal into an RF signal; 

down-conversion mixing the RF signal with the first reference frequency to 
produce a first processed signal partition of the plurality of processed signal 
partitions; and 

down-conversion mixing the RF signal with the second reference frequency to 
produce a second processed signal partition of the plurality of processed signal 
partition s: and 

provide the plurality of processed aigpql partitions to a plurality of amplifiers such that 
each of the plurality of the amplifiers a mplifies a corresponding one of the plurality of 
processed signal partitions , 

27. (Currently Amended) ^e^a ppatatus of claim 22, wh e rein the memory further 
eem prises operational infltructiono that causc -fefr^eees fiing modulo to: 

An apparatus for low power transmissi ons, the apparatus comprises: 
a processing module: and 
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a memory operablv counted to the proc essing module, wherein the memory includes 
operation al instructions that cause the processing module to: 

generate a signal to represent data ba s ed on a first aspect of a transmission p mfnr.nl, 
wherein the generating includes : 

producing symbols that represent the data in a frequency domain based on the 
first aspect of the transmission protocol; 

partition the signal based on peak-to-a yerage ratio of the signal to produce a plurality of 
3ianal partitions, wherein the portioning includes : 

dividing channels of the symbols into a plurality of sub-channels of symbols for 
each of the channels, 

process each of the plurality of sig n al partitions based on a second aspect of the 
transmission protocol to produce a plurality of processed s i gnal partitions, wherein the 
processingjncludes : 

coiTcspotidiiigly converting the symbols of each of the plurality of sub-channels 
into a plurality of time domain signal partitions; 

correspondingly filtering the plurality of time domain signal partitions to produce 
a plurality of filtered signal partitions; 

correspondingly converting the plurality of filtered signal partitions into a 
plurality of analog signals; and 

correspondingly converting the plurality of analog signals into a plurality of RF 
signals as the plurality of processed signal partitions; and 
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provide the plurality of processed signal imrritinns tn » plurality of amplifiers such that 
each of the plurality of th e a mpl ifi e rs a mplifies a corresp ondin g one of the nli.ralirv nf 
processed signal partitions . 

28. (Previously Added) A low power transmitter comprises: 

a signal generator operably coupled to generate a signal to represent data based on an 
aspect of a transmission protocol; 

a digital to analog converter operably coupled to convert the signal into an analog signal; 

a radio frequency (RF) up-converston section operably coupled to up-convert frequency 
of the analog signal to produce an RF si gnal; 

a plurality of amplifiers operably coupled to amplify the RF signal based on gating 
signals; and 

a gating signal module operably coupled to produce the gating signals based on 
magnitude of at least one of: the signal., the analog signal, and the RF signal such that the 
gating signal module enables one or more uf die plurality of amplifiers to amplify the RF 
signal, wherein the gating signal module includes: 

a digital comparator module operably coupled to compare the signal with at least 
one magnitude threshold to produce at least one indication of magnitude of the 
signal; and 

a disabling circuit operably coupled to at least some of the plurality of amplifiers, 
wherein the disabling circuit disables the at least some of the plurality of 
amplifiers when ihe indication of magnitude is below the at least one magnitude 
threshold and enables at least one of the at least some of the plurality of amplifiers 
when the indication of magnitude is above the at least one magnitude threshold. 
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29. (Previously Added) The low power transmitter of claim 28 further comprises: 

a summing module operably coupled to sum outputs of the plurality of amplifiers to 
produce a transmission signal; and 

an antenna operably coupled to transmit, as a radio frequency signal, the transmission 
signal. 

30. (Previously Added) The low power transmitter of claim 28 further comprises; 

a plurality of antennas that correspondingly transmits outputs of the plurality of 
amplifiers such that, when transmitted, the outputs of the plurality of amplifiers sum 
together in air to produce a composite RF signal. 
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3 1 . (Previously Added) A low power transmitter comprises: 

a signal generator operably coupled to generate a signal to represent data based on an 
aspect of a transmission protocol; 

a digital to analog converter operably coupled to convert the signal into an analog .signal; 

a radio frequency (RF) up-convcrsion section operably coupled to up-convert frequency 
of the analog signal to produce an RF signal; 

a plurality of amplifiers operably coupled to amplify the RJF signal based on gating 
signals; and 

a gating signal module operably coupled to produce the gating signals based on 
magnitude of at least one of: the signal, the analog signal, and the RF signal such that the 
gating signal module enables one or more of the plurality of amplifier to amplify the RF 
signal, wherein the gating signal module includes: 

an analog comparator module operably coupled to compare the analog signal with 
at least one magnitude threshold tu produce at least one indication of magnitude 
of the signal; and 

a disabling circuit operably coupled to at least some of the plurality of amplifiers, 
wherein the disabling circuit disables the at least some of the plurality of 
amplifiers when the indication of magnitude is below the at least one magnitude 
threshold and enables at least one of the at least some of the plurality of amplifiers 
when the indication of magnitude is above the at least one magnitude threshold. 

32. (Previously Added) The low power transmitter of claim 31 further comprises: 
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a summing module operably coupled to sum outputs of the plurality of amplifiers to 
produce a transmission signal; and 

an antenna operably coupled to transmit, as a radio frequency signal, the transmission 
signal. 

33. (Previously Added) The low power transmitter of claim 31 further comprises: 

a plurality of antennas that correspondingly transmits outputs of the plurality of 
amplifiers such that, when transmitted, the outputs of the plurality of amplifiers sum 
together in air to produce a composite RT signal. 
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